. At 982 0 C, the crystallographic orientations exerted much less influence on the stress rupture life. Mechanistic studies ( 2-4) revealed that during primary creep at 760 0 C ( a/2)(112) dislocations were generated and then dissociated into ( a/6)(112) and (x / 3)(112) partials. These ( a/3)(112) partial dislocations then controlled primary creep by shearing the y' precipitates by a diffusion-assisted process. Second-stage creep begins only after sufficient strain hardening occurs because of the intersection of { 111}(112) slip systems. Second -stage creep deformation is controlled by the shearing of the y' by (a/2;(110) dislocation pairs. In contrast at 857 0 C, pairs of (a/2) ( 110) dislocations shear the y' in both primary and second-stage creep.
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The purpose of the present work was to attain an improved understanding of the orientation dependence of the mechanical properties of Mar-M247 single crystals. This study evaluates the tensile and stress rupture properties generated for Mar-11247 single crystals and provides a unified analysis of this stress rupture data and that reported for Mar-M200.
MATERIAL AND EXPERIMENTAL PROCEDURE
Fifty-two single crystals of Mar-M247 ( Table 1) were solution treated at 1232 0 C for 2 hours, argon quenched, aged at 8160 C for 24 hours to promote precipitation., and air cooled. Tensile and stress rupture specimens, 0.63 cm diameter by 3.5 cm gage length, were prepared.
The initial orientations of the specimens, as well as the final orientations of selected crystals after mechanical testing, were determined by the Laue back-reflection X-ray method. Tensile tests were performed at 230 , 6490 , 7600 , 8710 , 9820, *() references are listed at the end of the text. and 10930 C according to ASTM E21. Stress rupture tests between 7600 and 1038 0 C were performed according to ASTM E-139-70.
RESULTS AND DISCUSSION
The orientations and tensile properties of eighteen single crystals tested are summarized in Table 2 . The tensile behavior was rationalized on the basis of Schmid's Law which states that:
where T is the critical resolved shear stress (CRSS), P/A is the yield strength, ^ is the angle between the normal to the slip plane and the tensile axis, a is the angle between the slip direction and the tensile axis, and cos ^ cos X is the Schmid factor.
The operative slip system for tensile testing up to 760 0 C is the (111)[101] slip system (2); the Schmid factor contours for this slip system are presented in Fig. 1 . With the aid of this plot and the data in Table 2 , the CRSS was determined to be essentially constant and equal to 400 MPa for Max-M247 single crystals tested from 230 to 7600 C. Because of this fact, the tensile data for 23 0 , 6490 , and 7600 C could be grouped together and examined to determine the influence of orientation on the tensile properties. The 0.02% yield strengths and percent elongations for Mar-M247 single crystals tested at these temperature..-are presented as a function of initial orientation in Figs. 2(a) and (b), respectively. Comparison of these figures with the Schmid factor contours shown in Fig. 1 demonstrates that single crystals with high Schmid factors were favorably oriented for slip and therefore exhibit lower strengths and higher ductilities; those with low Schmid factors exhibited higher strengths and lower ductilities. At testing temperatures higher than 760 0 C, additional slip systems became operative and higher ductilities and lower strengths resulted.
Thirty-four Mar-M247 single crystals were stress rupture tested between 7600 and 10380 C; the results are summarized in Table 3 . Comparison of the stress rupture data in Table 3 with the data reported in Ref. 1 shows that Mar-M200 and Mar-M247 single crystals have similar stress rupture strengths. The stress rupture lives and crystallographic orientations 1, for selected Mar-M247 specimens tested at 774 0 and 9820 C are presented in Figs. 3(a) and (b), respectively. These figures and Table 3 demonstrate that the effect of initial orientation is much more pronounced at lower temperatures. This decrease in the anisotropy of the stress rupture behavior with increasing temperature is attributed to the increase in the number of operative slip systems which occurs with increasing temperature (1, 5) . Consequently, this work was directed primarily at studying the stress rupture behavior at about 760 0 C, where the anisotropy is prominent. The data obtained for Mar-M247 single crystals stress rupture tested at 760 0 and 774 0 C under a stress of 724 MPa and the data reported (1) for Mai;-M200 single crystals, tested at 760 0 C under a stress of 689 MPa, were considered in this analysis. The Mar-M200 stress rupture data is presented in Fig. 4 . In contrast to the analysis of the tensile data, comparison of the stress rupture data with the Schmid factor contours did not reveal a simple .relationship. The primary factor which influenced the stress rupture life was determined to be the amount of lattice rotation required to produce cross slip.
The mechanisms involved during stress rupture testing are somewhat more complex than those for tensile testing. The {111)(112) slip system rather than the (111) (4) . The smaller the rotation required to initiate cross slip, the sooner second-stage creep will begin, and the longer the stress rupture life will be because second-stage creep proceeds much more slowly than primary creep. Thus, specimens oriented along directions of high symmetry exhibited the longest stress rupture lives because they were initially oriented for cross slip. Crystals which required large rotations to become oriented for cross slip had the shortest stress rupture 2^ During stress rupture testing at about 7600 C, crystals which required large rotations to become oriented for cross slip had the shortest lives; those which required little or no rotations had the longest lives. 
